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LVII. On Hypotheses proposed for explaining the Origin of 
Meteoric Stones ; with Remarhs on Mr. MURRAY'S Letter 
on A~rolites in~erted in Phil. Mag. for last July. By Mr. 
H. ATKINSON. 
TO ~lr. Tilloch. 
SIR, u AMONG the various natural phmnomena recorded in the 
pages of your interesting Magazine, few, perhaps none, have x- 
cited a greater degree of surprise in the beholders, or raised the 
curiosity of philosophers to a higher pitch, than that of stones 
having been observed to f~II, apparently, from the clouds. A 
ph~er,omenon so strange, and in appearance so completely at va- 
riance with all the known laws of nature, could not fail, oil being 
sufficiently attested, most forcibly to arrest he attention of in- 
quiring minds. Long indeed did philosophers deem it o be o. 
mere popular error. At last, however, such a mass of evidence was 
accumulated, ascommanded the attention of the most prejudiced~ 
and overcame the doubts of the most sceptical. And that stones 
have really fallen to the earth, apparently.from the heavens, how- 
ever unaccountable it may ~till appear~ isnow ranked atnong es- 
tablished facts. Where they come from, or to what they owe 
their origin, are questions that have not yet been satisfactorily 
answered, but which have given rise to much discussion ; and,'as 
might be expected in the absence of all direct evidence, various 
hypotheses have been brought forward to account for so singular 
a ph~enomenon. This indirect method of prying into the secrets of 
Nature bv means of au assumed hypothesis, is so very convenient 
to the majority of mankind, whoin general are not.very anxious 
about the correctness of their conclusions, that we eammt won- 
der at their adopting it. The facility with which it can be ap- 
plied suits the indolent ; - -the scope it gives to the imagination 
pleases the fanciful ;~and the opportunities it so liberally affords 
of attracting public 'attention, render it a favourite with the vaitx 
pretender to a scientific name: but the danger of its leading to 
error, is a serious objection in the estimation of the inquirer whose 
aim is truth. Frequently, however, it is the only mode which 
can be adopted with any prospect of success; and under proper e- 
gulations, the risk of its leading to erroneous conclusions may, 
in many cases, be greatly lessened, if not wholly avoided; so that~ 
in the hands of the judicious philosopher, this indirect method of 
conducting his inquiries becomes a valuable instrument; a key, 
that opens to him many of the secret recesses of nature, whleh~ 
without its aid, must have remained shut up in impenetrable 
darkness. 
When we thus contrast he great advantages that may be ob- 
tained by a legitimate use of i U with the gross abuses to which 
the 
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On the Orlgin of Meteoric Stones. 337 
the method is liabl% it appears urprising that no one should ever 
have distinctly stated the maxims or rules to be observed in its 
application to the explanation of natural phmnomena. Had th is  
been done, and the rules proper to be observed been generally 
acknowledged, by restraining the wilder flights of the imagination 
of tile visionary, and by repressing the impertinent intrusions of 
the vain or the ignorant upon public attention, it would probably 
have greatly lessened the number of those chimerical or absurd 
hypotheses, which have such a tendency to bring disgrace upon a 
useful instrument of investigation, and which are a grievous tax 
upon the time and patience of the reader. 
The more immediate cause of these observations is the vague 
and inconclusive mode of xeasoning adopted by many, when at- 
tempting to discover the origin and to account for tile phmno- 
mona attending the fall of meteoric stones ; and in this respect~ 
few~ if any, of their predecessors have exceeded some of your late 
correspondents onthis subject. Curious as it undoubtedly is~ and 
therefore interesting as the subject must be to many, it does not 
however appear to be a matter of any very great importance to 
mankind in general, whether these bodies are supposed to be oc- 
casional visitants from celestial regions, or are imagined to be 
'~ children of the air~" or whether we ascribe to them a still more 
humble birth, and acknowledge them to be of terrestrial origin ; 
but it is always of great consequence to s ciety to preserve any 
useful mode of investigation from such gross abuses as would bring 
it into disrepute~ and the frequent repetition of which must have 
a strong tendency to introduce a vague and sophistical manner 
of reasoning. It is on this account hat I am induced to offer a 
few remarks on a letter fi'om Mr. J. Murray, on ASrolites, pub- 
]ished in the Phil. Mag. for July last, in which that gentleman 
tells us, that he '~ read with some degree of astonishment Mr. 
Brande's opinion on the origin of meteoric stones," because he 
" believed their supposed lunar origin had been generally aban- 
doned, and that the opinion which confined them to our atmo- 
sphere had ceased to be problematical." Now from this, one 
would naturally expect hat Mr. Murray had some mode of ac- 
counting for the formation of meteoric stones, which was, at least, 
plausible ;~how far this is the case I shall take the liberty of in- 
quiring. 
His first assumption is, that hydrogen and oxygen gases are 
capable of dissolving or combining with all the ten different sub- 
stances which are occasionally found in meteoric stones. And 
the reasoning, if such it may be called, by which he supports 
this assumption, is as follows: '~ Hydrogen dissolves iron and sul- 
phur. It may perhaps be capable of dissolving other two, viz. 
silica and nickei, although it has never vet been found to have 
Vol. 54. No. 259. Nov. IS19. "Y ~ueh 
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338 On Hypotheses proposed for explaining 
such a power." And he then very sagely concludes, that we have 
~no right to limit its solvent powers. With respect o the remain- 
ing substances, he disposes of them in a very laconic manner; 
~hus 2 "As  for oxygen, &c." says l ie," for any thing I know, they 
may have very exalted solvent powers." And for any thing [ 
know, Mr. Murray may possibly, nay probably does, believe this 
to be quite sufficient to establish is assumption oil so firm a basis 
that it shMl cease ~ to be problematical ;" for he advances no- 
thing further in its support. Such proof, however, does not ap- 
pear to require any comment. 
His next assumption is, that there are two immense a~rial vo- 
lumes, loaded with the requisite materials, floatingeither in or on 
the atmosphere: one he supposes to be oxygen, and the other 
hydrogen. These, he says, c would be di~erently electrified ; for 
oxyge~ ,with its contained materials, and hydrogen with its ac- 
companiments, would certainly be so :" but how he arrives at this 
certainty he does not deign to tell us. Can Mr. Murray have dis- 
covered the secret of determining what effects two bodies will 
have upon each other, without knowing the properties of either ? 
for unless he can do so, it is not very easy to conceive how he 
could arrive at this certainty ; as neither he nor anv one else 
knows anv thing about he properties either of the '~ oxygen @ith 
its contained materials," or yet of the " hydrogen with its ac- 
companiments." We do indeed know some of the properties of 
oxygela nd hydrogen gas ; but we have every reason to believe 
that the "contained materials" of the one, and the "accompani- 
ments" of the other, which Mr. Murray alludes to, would change 
these properties ; and what that change would be, we have no 
means of determining; nay, we d6 not even know that they wquld 
continue in a gaseous state. Neither does he inform us how these 
two immense aiiria] volumes are collected. He does indeed say 
that "'hydrogen variously combined is continually escaping fi'om 
all parts "of the surface of the globe :" and again," the combined 
hydrogen might in virtue of its great levity, and expanding as it 
ascended, finally brave the outer circle of the atmosphere and set- 
tle upon,its waves." But here we may be allowed to inquire how 
Mr. Murray knows that hydrogen thus combined is of such ex- 
treme levity :~does he draw this eonelusior~ from its combination 
with sulphur ? Wai'ting this objection at present, let us suppose 
that the hydrogen and all its accompaniments are mounted as he 
imagines ; still, however, we are far from being done, our task is 
not half finished ; for we have yet to obtain the " oxygen with 
its contained materials," to collect it into one immense volume, 
and to transport i to the outer circle of the atmosphere, there to 
settle upon its waves: or else we must drag down the " hydro- 
gen with its accompaniments" fi'om its lofty throne~ and obtain 
separate 
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the Origin of Meteoric Stones. 839 
separate lodgings for them in the atmosphere. But by what 
vagary of the imaginatiou these things call be supposed to be ac- 
complished Mr. M. has not told us; he has not given us so much 
as a single hint how to proceed, but has left us entirely to our 
own resources ; and, considering the creative powers of this gen- 
tleman's fertile imagination, and tbe difficulty of the undertaking 
which he has imposed upon us, it does not appear very handsome 
thus to leave us in total darkness. 
However, lest it should be imagined that we object to trifles, 
let us suppose that all these difficuhies are overcome; yet even in 
this case our labours are far from being ended ; for aftei" we have 
got the two gaseous olvents collected, and mpunted far beyond 
the clouds, or accommodated with separate chambers in the air, 
we have still an arduous task left; they must be kept from mixing 
with the atmosphere, till some favourable circumstances bring 
them into contact. But how this is to be done is not so easily 
perceived: for it is well known that all kinds of gases, yet dis- 
covered, diffuse themselve.~ through atmospherical ir whenever 
they come in contact with it, even when kept perfectly still ;~hov¢ 
much more quiekly then must they be mk~ed in an agitated at- 
mosphere ! And as the quantity of either oxygen or hydrogen 
which has ever been known to issue from the earth, is so very 
trifling when compared with the surrounding atmosphere, they 
must, in every ease, be completely diffused in it : nay, even m the 
extreme case of a volcano sending forth a quantity of hvdi'ogea 
gas, it would in ~ few days be so diffused~ that it is very cloubtful 
whether it would amount to such a quantity at any one place as 
to be appreciable by the most accurate methods vet known. This 
is a circumstance which Mr. Murray ought to* have been very 
careful in guarding against, as an oversight here must prove f~ttal 
to his hypothesis: for if the gases get mixed with the'atmosphere, 
the m.ixture would be far too weak to be capable of ignition, even 
if we suppose the different states of electricity still to remain, and 
the electric explosion to take place. 
As Mr. Murray says that in hypothetical cases '" we are at li- 
berty to suppose what we will," I shall avail myself of this liberty, 
by supposing, however improbable or absurd the supposition may 
be, that all the foregoing objections and difficulties are not worth 
noticing, and that his hypothesis i still admissible and entitled 
to our.serlous cousideration : yet eveIt this gigantic effort in its 
favour will avail but little : for the consequences which he asserts 
would follow, could not possibly flow from his premises. He says, 
" The two eleetricitles rushing into contact would produce x- 
plosion ; the gases would be ignited, the stony materials undergo 
fusion}~and in that moment he formed a~rolite would take its 
Y 2 fligh~ 
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840 On Hvpolheses proposed Jbr explainin~ 
flight to the earth." Now, according to his own statement, he 
gases could never be ignited: for if the hydrogen and oxygen 
gases were in separate volmnes, the passage of the electric spark 
from one to the other could inflame neither, each being incapable 
of ignition when alone; and if they were either mixed or in con- 
tact, no eteetrie spark could be exhibited, as the electric fluid 
would then pass silently from one to the other~ and consequently 
there could be nothing to inflame the mixture ; so that this alone 
would be sufficient o overturn the hypothesis. 
But let us again have recourse to our liberty of making what 
suppositions we please, and suppose that the gases would really 
be ignited : does it from thenee neeessarily follow that the stony 
materials must undergo filsion? or, if they do, that they must 
therefore be aggregated into one solid mass? These ar e certainly 
far from being self-evident consequences ; o far~ indeed, that 
they appear altogether improbable : for instance, if sulphuretted 
hydrogen and oxygen gases be brought into contact and inflamed, 
so long as the quantity of the latter is either considerably ess 
than that of the former, or supplied slowly, a great portion of  
the sulphur wilt be deposited, unchanged, in the form of a fine 
diffused powder. And if such an inflammable body as sulphur be 
not ignited, how very improbable it is, that such stubborn ma- 
terials as iron, alumine, and silica should undergo fusion ! Should 
it, however, be alleged that the sulphur is aetually fused in this 
experiment, but, on account of the greater affinity of hydrogen 
for oxygen, it could not become ignited for want of the latter; it 
must then undoubtedly follow, that fiasion does not necessarily 
lead to the aggregation of the different parts even of the same 
substance, much less then of heterogeneous materials. Hence 
it is very improbable that the stony or metallic parts ¢vould un- 
dergo fusion; and even if they did, it would be altogether in- 
adequate to account for the aggregation of sueh different mate- 
rials into one mass : for we know that all chemical depositions 
fi-om the explosion of gases are in the form of fine powders. 
One circumstance attending the f~ll of meteoric stones eems 
to have been overlooked not only by Mr. M. but by ahnost every 
one who contends for their atmospherieal origin ; and 'v'et it is ~. 
difficulty of no common magnitude ;~indeed the oblitluity with 
which they fall seems altogether unaccountable on any known 
principles, if they be generated in the atmosphere. The electric' 
fluid has by some been supposed to be the moving power in this 
case ; but it appears to be incapable of communicating such a ve- 
locity. In the most tremendous thunder-storms it never emoves 
any thing from its place more than a few yards ; it therefore an- 
not be this power which communicates their horizontal velocity to 
meteoric 
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the Origin of Meteoric Stones. 3.tl 
meteoric stones after they are formed in the atmosphere. Nelthe 
are we acquainted with any power which could give such a hori- 
zontal velocity to the different,materials while in their diffused 
state~ or while held in solution by some gaseous fluid. Electric 
attraction might indeed give a slow motion to them ; but it is 
quite incapahle of giving such a velocity as to account for the 
l)hmnomenon i question; it may perhaps, in very favourable cir- 
cumstances, be able to produce a horizontal velocity of about hirty 
or forty feet per second; but this is very far short of what meteoric 
stones must have a:t the moment they are formed. The only power 
in nature, with which we are at present acquainted~ besides elec- 
tricity, that appears to be able to giye any considerable horizontal 
velocity to a solid mass formed in the atmosphere~ is the expan- 
sive force of inflammable gases when exploded. We know that the 
xapidity with which several mixtures of this kind expand at the 
moment of explosion is very great ; some of them probably at the 
rate of several thousand feet per second. Let us therefore inquire 
whether this can be the source of the horizontal motion of me- 
teoric stones. 
It is well known that some of these stones have fallen so ob- 
liquely, and with such force, that their horizontal velocity could 
not be less than 200 feet per second~ when they struck the ground. 
But it is evident hat the original horizontal velocity of any me- 
teoric stone must be very much reduced by the resistance of the 
air before it reaches the earth : thus~ for example~ if we suppose 
a stone to be spherical~ to weigh 1001bs. and to have been formed 
at the height of four miles; it will be found by calculation that 
it would require to be projected with a velocity of considerably 
more than 2000 feet per second~ that its horizontal velocity when 
it reached the ground might be 200 feet per second. Again: air 
at the height of four miles is about 1870 times lighter than water, 
and the stone being 3{ times heavier, it follows that the stone 
must be above 6500 times the weight of. an equal bulk of air at 
that elevation. Now every meteoric stone must be formed very 
near to that point which is,acted on equally in all directions, by the 
expansive force produced by the explosion : and when we consi- 
der that the horizontal velocity can only arise from the excess of 
the force applied on one side over that which is applied on the 
others~ how enormously great indeed must the rapidity be, with 
which this elastic gas or vapour expands itself~ if only a small por- 
tion of its force can communciate a velocity of more than 2000 
feet per second, to a body 6500 times as dense as itself, and that 
too in a situation completely unconfined ! It will not be sufficient 
that it expand itself with a velocity of 7 or 8000 feet per second ; 
I~% not even fifty times 7000 would be enough. Hence it ap- 
Y 3 pears~ 
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~142 On the Origin of Meteoric Stones. 
pears, that any hypothesis which ascribes an atmospherical origin 
to meteoric stones, necessarily implies, that the horizontal velo- 
city is either communicated to them by something .of which we 
cannot at present form even a eoueeptiou ; or else, that there ex- 
ists in tile atmosphere a projectile power of enormous, nay of 
almost inconceivable force.; so great, indeed, that the power re- 
quired in the lunar hypothesis is a mere trifle to it : and yet Mr. 
Murray describes the latter as being "o f  the most extraordinary 
description," a~d one " not merely of enormous, but of almost 
inconceivable impetus ;" while he seems to think ' '  that the opi- 
nion which confines them to our atmosphere," although it really 
requires a projectile power at least fifty times as great, is attended 
with so little difficulty that he believes it has " ceased to be pro- 
blematical/" and seems quite astonished that Mr. Brande should 
be of opinion that the lunar hypothesis " is, when impartially con- 
sidered,"--what ? not at all problematical? no ; merely this, that 
it is--" neither abs~rd nor impos's4b.l¢,." 
This letter has alreadty extended'to a much greater length than 
I intended ; yet 1 cannot close it without observing, that the rea- 
soning which Mr. M. has employed in opposition to the lunar 
hypothesis, is almost as strange as that which he has used in 
support of the atmospheri~:al theory; but at present I have not 
t ime for a full examination of it : the essence of it may however 
be given in a few words; and the bare exhibition of it as it really 
is, when stripped of its gaudytrappings, will probably be suffi- 
cient to show its absurdity-. 
He thinks it imphilosophieal merely to suppose a thing to be, 
whieh mo;t philosophers believe really to exist; viz. hmar vol- 
canos. 
Because terrestrial volcanos have not power sufficient to pro- 
ject a body with the enormous velocity of more than 100,000 feet 
per seeond, he thinks it unreasonable to suppose that lunar vol- 
canos may be able to propel a body with a velocity of about 7000 
feet per se'cond, although this is littie if any thing n~ore than what a 
Sufficient quantity of our gunpowder would produce at the moon. 
And lastly, because he chooses to as6ribe consequences to the 
lunar hypothesis, which do not belong to it, we must therefore 
abandotr it. I am, sir, 
Your most obedient servan b
Newcastle-upon-Tyne, Oct. 16, 1S19. H. ATKINSON. 
LVI I ] .  Re. 
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